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How do you know

a MACHINE Is

Intelligent?
Is it a person or o )
a machine? S
4 Person A @
o Person B

P 4

Turing Test  [turiEtest]

A method to determine whether a machine
can demonstrate human intelligence.

Source: Investopedia

Emotions e o
Nuance ]
Context
Humor
Sarcasm
Perception
Common Sense
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https://www.investopedia.com/terms/t/turing-test.asp#:~:text=The%20Turing%20Test%20is%20a,it%20has%20demonstrated%20human%20intelligence.

What magical trick makes us
intelligent? The trick is that there
IS no trick. The power of
Intelligence stems from our vast
diversity, not from any single,
perfect principle.

~Marvin Minsky, The Society of Minc

What Is intelligence?

AChallenges reductionist views,

showing intelligence as emergent from
Interactions among multiple components.

Alntelligence is a fluid, adaptable
PIroCESS, not static or monolithic.

A Encourages diverse and cooperative

Interactions among varied agents
for complex goals.

A Emphasizes intelligence as SOclal and

Interdependent, not isolated or
predetermined.
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Applications Landscape

POSTAL APPLICATION

r---------

HANDWRITING RECOGNITION

---------.‘

DYSLEXIC KIDS
ESSAYS

UNCONSTRAINED

Writing Workbook Child (5)
for Kids with
@ pysiexa s
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Static Lexicons
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CLASSIFICATION TASK

Classify legal amount words as

one of 36

Ly~ ,'{'./f A

OMNE

FOuR, FIVE

SEVEM ElGHT HINE,
TEHRM ELEVER THELVE

THIRTEEN FOURTEER FIFTEEM

S1ETEER [SEVERTEEH

MIHMETEEM "|"I-'--I''EI‘--J."I":;-Il THIRTY

FoORTY FI1FE Ty AT
SEVEMNTY | EltaHTY MIMETY
HUMPRED |THOUSAMTD

LALS

ard LY LRDRE

R. Jayadevan, U. Pal, and F. Kimura: Recognition of Words from Legal Amounts of Indian Bank Cheques. ICFHR 2010
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Classification Task

T'ypical Mail-piece Address Block :

7’/411 2

ZIP and Primary Number Recognition

ZIP Code: Database

Primary Number:

Delivery Point Code: 14213165374 ™

30% of ZIPs
100 street names;
returned is 3,071.

Li

Lexicon Entry
(Street Name)

BRADLEY ST

COLONIALCIR

DEWITT ST
GRANTST

HAMPSHIRE ST

HAWLEY ST

Addon

1024
1467
1534
1905
2012
1053

LAFAYETTE AVE 1347

| LIVINGSTONST 1633 |
MANCHESTER PL

PO BOX
POOLEY PL

POTOMAC AVE

PUTHAM ST

Word Recognition (Street Name)
And Delivery Point Code Derivation

contain less than
m ax streets

1251
0074
1128
1146
1650

Classify address image
as one of

250M classes

potential
destinations

LY 7202 @

H.Xue V.Govindaraju/b8 UHq 6 IJHT IGWUT WUHIWHYNHG¢ U
i 1J# R HEEE Transactions Pattern Analysis and Machine Intelll§&t€ee
Computer Society Presg4(12): 1553564 (2002)
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Interactive Features

Hyderabad

J ADA---A-A

A-AA-AA-

d.Delhi b.Kolkatta. Patna d. Dehradur-zj




Top -down Segmentation

WORD

WELL

WORLD

HOUSE

SCHOOL

o[ 7.8]r[8.6]

G. Kim, Venu Govindaraju: A Lexicon Driven Approach to Handwritten Word Recognition for Real-Time Applications. IEEE Trans. Pattern Anal. Mach. Intell. 19(4): 366-379
(1997)
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Interactive Features

I—#g’les and Loops

a) Amherst
b) Buffalo
c) Boston

d) None of the above

S. Madhvanath, V. Govindaraju, A Th e
Society Press, 23(2): 149-164 (2001)

rol e

of

MULTIPLE CHOICE

QUESTION

Ascenders / Holes / i-dots / t-
LEiretn Descenders el Loops crossings
® Short (<5 _ Be%|<ng|ng _ 1 -
chars) chars)
= Long (>8 = End (>6 - -

hol i stic

p ar a dIEgEMsmansactionsPatterd Analysis and Machine Intdlligenee clBEG Comiputeo n
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Multisolution Features

| N-S | E-W | NE-SW | NW-SE | NE | SE | SW |NW | C |

|1]0]0|1]1[1[1]O[1]

PJ. Park, V. Govindaraju, and S. Srihari,: OCR in a Hierarchical Feature Space. IEEE Trans. Pattern Anal. Mach. Intell. 22(4): 400-407 (2000)

¢ binary
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Lookup table: 29 x 10 x 85 (quad tree, 4 levels)

nodes
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Impact
Nearest
1995-2000 Today Neighbor
| Classifier
Lex size % Lex size %
10 96 10 ~99 Threshold
100 91 100 ~99 possible
1000 ( Top 50 ) 80 ( 98) 1000 ~99
20000 ( Top 100 ) |62( 94) Cost of making
an error
considered

https://cubs.buffalo.edu/media/Horvitz-USPS.mp4
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https://cubs.buffalo.edu/media/Horvitz-USPS.mp4

SOURCE: Kiela et al. (2021) Dynabench: Rethinking Benchmarking in NLP OurWoridDataimirng@&iﬁcéal
’ L

1AI systems perform BETTER than humans
n« Human performance (benchmark) set to O

lAI systems perform WORSE

SUPER
Al
NARROW Smarter

IN _ than Humans
Operating

Specialized at a
in O'ne Task Human level

Handwriting
Recognition

Reading
Compre
hension

Speech
Recognition

Al vs Human

Understanding

i 4 - PERFORMANCE

Image
Recognitio

— The capability of each Al system is normalized to an initial performa@e of

’

| A
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Narrow Applications

con-text / Kantekst/ Handwriting | |Speech
Recognition Recognition

the circumstances that form the Postal Voice Assist
setting for an event, statement, or Cheque SIRI, ALEXA
iIdea, and in terms of which it can Forms Dictation

be fully understood and assessed. Transcription DRAGON
Image Recognition: OCR, Face Recognition, Radiology, Retail Fashion
Video Understanding: Sports Analytics, Surveillance, Gesture Recognition

Language Understanding: Q&A, Form filling, Summarization
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CAPTCHA

Completely Automated
Public Test to tell Computers
and Humans Apart

Is it a person or
a machine?

( Machine \

\ N r Machine
and

Human
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OCRs

ChatGPT -4:

Best for reasoning and language tasks but not
a standalone OCR tool for handwriting.

Microsoft Azure OCR:

Excellent for real-world handwritten and printed
text recognition, with robust APIs for structured
and unstructured data.

Amazon Textract
Well-suited for document analysis with a focus
on extracting text; Handwriting recognition
IS secondary.

TrOCR

Designed specifically for OCR tasks but requires
setup and training for specific use cases.

MESRLIMNE@LE]
DAL IVIVISIAI SIS
O [OTU T ATS,
NIIAIRTLISTL I+ END
PN L NG UAY
A 2IOIVIILAL L TR
ERNQHOLHTECED
Fi2 Eliz LI L RY I RS [
RN E Ay TAYEIN
NSO RIS IO
EANGROKNMNEE
DIALSIS L IOIAIN O3 T

Sl VIS Inol Dl
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CAPTCHAS Broken

Correctly Recognized Words(%)

Google Azure Al Amazon GPT 4
Document Textract
Al

1) irctc.co.in (Indian Railway Booking Platform)
2) https://www.mtcaptcha.cdifext CAPTCHA Service Provider)

\Jasal Sybu ||V #7202 ©


https://www.mtcaptcha.com/

Handwriting
hardwired?

A Humans utilize motor knowledge,
In recognizing handwritten letters.

A Left primary cortex and supplementary motor

area, Show Increased activation when
viewing handwritten letters compared to printed.

A This embodied cognition aspect Is unique

[0 human processing and not present in
current LLM architectures.

e .

A Dialysis
HON Har\dNrTl'fr\Q Trair\s I-he Brafr\ Treatment

Forming Letters l"ur Th(‘

3 | 1
Is Key to Learning, I ‘ 4 Bll.\‘_\‘ Patient

THE WALL STREET JOURNAL.
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HW o CAPTCHAS
AT 34
Use EMNIST (28x28) dataset (a-z, A-Z, 1-9)

GENERATE 200K training and 30K test samples ‘ g i
ikl M L
TrOCR (Fine-Tuned) 38.39%

ChatGPT 40 15.0%* N2ON7 = D934 46b

Doctor 6s Handwritten P(Kaggle) on dnat as et
Iséﬁ

Training Data: 3120, Test: 780 (....-rﬁn"L— .ge N1 Ju,{

o
ode Ccuracy MM__ ‘-D-I.

TrOCR (Fine-Tuned) 86.79%
ChatGPT 40 57% Ao o /4:0),"-

[1]Li, M et. al. (2023). TrOCR: Transfddassd Optical Character Recognition withr&ireed Model$2roceedings of the AAAI Conferenc
on Artificial Intelligen¢g8711), 130943102. https://doi.org/10.1609/aaai.v37i11.26538
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Human Edge

A Humans developed

Gestalt processing
by evolution.

A Humans rely on mental

models to represent and
reason spatial
information.

A Machines cannot

attain this by training
only at the surface level.

A Each principle can
be expressed in

many forms making
learning from examples
challenging.

Connectlon

0

Continuity

Proximity

Similarity

Enclosure

a4

Common fate Symmetry Figure-ground

= T
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Postal Gestalt

— WMR-4000

— WMR-40000
Accuscript-4000
Accuscript-40000

— CMR-4000

— CMR-40000

—— Humans

>
Q
@©
S
S
O
o
<

Transformation
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Spatial Ability

Humans possess rich spatial intelligence
with the ability to understand and
manipulate spatial information.

Prompt for GPT4o0:

Act like an OCR model.

Recognize the handwritten CAPTCHA images;.
Read letters to the right of the arrow direction.
The characters are A-Z, a-z, 0-9.

Accuracy: 0/100

Murray, Scott O., and Bridget Leonard. "Spatial Representations in Multimodal Al
Systems." Proceedings of the IEEE/CVF Conference on Computer Vision and
Pattern Recognition. 2024.
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Spatial Ability

Prompt for GPT4o:
Act like an OCR model;
read all the letters
completely inside the box;
order does not matter.

0/100Y
Y 7/100

Prompt for GPT4o:
Act like an OCR model;
read the letters which are
to the right of the letter in
the box.

\ 2 7 @e|%17 J 2
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TASK:

Handwriting Recognition
OCR

DIMENSIONS ~ [HUMAN EDGE  |MACHINE EDGE
CONTEXT ik i%
NO CONTEXT i%

GESTALT

w
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Machine Edge

Context

or LAM 060 tr

No -context Y AW INY Ly lgnd L4741,
Ol gnin (21404, YRR wU\“{fr) ’
L ope fugse TOWCCEG MR Auls g oy

g gl n b \lng Jas 9V¥
£19nt w2540 Cliaks Pasy

N~ g ,tfbwu(,d\,\rz’é:;é L@ o G
FO  #0 ¥R_ L ks Ompping FUN
GOMN 0~ W e [0 ] 4k ns
rha 7 SN0 TN (98 tnd ¢

ChatGPT 4 i~ o) RY

It looks like there was an error with the image processing. Please try re-uploading

the image, or if you can describe the content, | can assist you further based on that

description.

Superheroes have special powers that they use for good
reasons. You have been given special superhero powers.
Describe your superhero powers to me and tell me at least
three ways you are going to use your superpowers.

LAM as0®tr ih~rl

o PO L gy
. f (e

Ord gn o (in rlyls, ’)L\A/('L' (WVAND £

T o Jugse TOWLECS N A U',ﬁf"):f\/
) 0

£l9 ny an 7540 Pl a%s 2 sy
Oong #llpcdargrg (€ 0r Y4

70 4O ¥R Lp ks TMipin £l
600V 0~ W Nk g O™ ] drinS

b ¥ 5 A0 1‘L\\(§Jr\ N ¢
i~ o) Ry

Title: Super Powers | am a super hero my
powers are flight, invisibility,and telekinesis.
Three waysl use these powers are: invisibility, to
sneak behind bad guys, flight to get to places
fast, and telekinesis | can use to take back
something from someone who had something
that is not theirs. T h a myppewers.

19sal siybul |1V 202 ©



MaChme UESH Ay, Jantan/ 2651987

Edge Zothrday £ 889 @aySiie ge

eliiice I Thoughts far in the recesses of
Moore

Diaries old life, to find the realities of the

moments.

I Threads that glitteringly burst
on the unknowing wakes & ends
of |1 feds Dbeing.

I (more musings and crossings
out)

I In electricities of the write

outstanding i both! [rest unclear]
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Tuesday, January 26, 1937

ZAa e EWVAR339 days to go

i Thoughts far in the recesses of old
life, to find the realities of the moments.

Nurweuse

gentlybreathingexperience
Tuesday,January26,1937

26thday-
CEEVEllcomunteryhoraeur
laidinacircleofcare

meg

gently breathing excensuse

Tuesday, January 26. 1937
trunks 26th laid day <<l
a come circle or
born

like the form of the master

Cell of

Semantic

Similarity

000 T Threads that glitteringly burst liketheformofthemaster(s); 9.00
on the unknowing wakes & ends ELell . bou_nds :
wathunting-leary out its hustine -levery
of I'ifebs being. 9.30
i (more musings and crossings out) Meurt OP Bl )
__ — _ on of strewy titu Employer too Transformer
10.3071 In electricities of the write theunswirlingpockets the unswerling addet Curl
i both! [rest unclear] 9.30 Models 1 2
1A - - ofthistre 10.80
11.00 .|. I 9dwelllng Ion nothln T wy(q e e e o ChatGPT4o0 x Kol
12.000\(s)s finstead!! 10.80 MS Azure
InDistrictofthesites 11.30
12.30] 11.00 OntstandingLLe ChatGPT40 x KN4!
OutstandingssIiel =TI 12.00
1.00 I ilmy soul is different there& 11.30 In direlling , that of Textract
i [ that = =:0
FEEE always this sense of Indwellinghat i .- MS Azure X
waiting. Life wastes its inothing STt 12.30
12.00 - Itwmysoul Textract
[part crossed out] or leaves. Yet always, T Elinstead! jay state,
this sense | need a fix. 12.30 TexTract
. : MysoulgA{prE 1.30
i [unclear] in the truths of God and ol " mv Soul is different heers
.00 J AL L Jhour for everyoncl MS A
: Zure : . . . . .
i My note: this year wastes. 150Joy their was sota wast CO sSine simi I arl ty

perhapelthe XY

owad : :
JWasUCHCIWaSERIN ~1 5GP T40 e ill between embeddings produced by different

ZI0l T my very heart.
There is the truth of God

5.000For e v elii

ejimysoulisdiferentherefii:!
2.00

perhapsthelde Il TEEnotwaste
:

hAasvninernatayract

corpo abe / reas on pit
.30
here in the totte Ifded &

$3.00 many

waste
ree Larn ™R Ar o\/arl Vsl d=}

w

pre-trained SentenceTransformer models
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TASK:

Handwriting Recognition
OCR

DIMENSIONS HUMAN EDGE MACHINE EDGE
CONTEXT i% i%

NO CONTEXT i%
GESTALT *

CHILD P ?
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Adult vs Child HWR

ChatGPT4

Sentence Database A01-000

A MOVE to stop Mr. Gaitskell from nominating any more Labour life Peers is to
be made at a meeting of Labour M Ps tomorrow. Mr. Michael Foot has put down
a resolution on the subject and he is to be backed by Mr. Will Griffiths, M P for
Manchester Exchange.

A\ MOVE o0 sYoe Mr. Galklkell fom

vow\'\wtxk-u% % wowe. Lobfour Lfe_ "FPmro

w o 0L wooca_ Q*O\M-QQ/\';“%G&LGLM
MPs domorrow. My, Mickae\ Foobr kang
por dowm o vesolaom om ble :,.,LQ,«QQ)‘.
om0 W o 0 e backeA by M W

Galbh s, UP o Mowomadl) Cxclaomgl_

A MOVE to stop Mr. Gaitskell from
nominating any moteaboutife Peers

IS to be made at a meetind.abour

MPs tomorrow. Mr. Michael Foot has put
down a resolution on the subject and he
IS to be backed by Mr. Will Griffiths, MP
for Manchester Exchange.

Animals play a role in people's lives, Imagine you have a
pet that can talk. Your pet lost its toy. Make up a story how
your pet locks for the toy. Make sure your story has a
beginning, middle, and end.

Title:

""""""""""" \‘ketd_f.;_\-}\j

Yoy [ C

-- "’""" | = S————— N o W ~ A S S St B

——————————————————— VO R 2 W e —

We  Checy e, i Sorre
~~~~~~~~~~~~~~ e W e C gy
I '

My pet has a voice. 4te—tosthis
toy! We checked under the
couch, not there. We checked in
jars, not there. We checked the

toy bin.

Error
Metric

Adult
Sample

Child
Sample

Error
Metric

Precision

Recall

F1 Score
Accuracy

Adult
Sample

Child
Sample
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Absence of

rrrrrrr thedistinctive

A\ MOVE io svoe Mr. Galbkll froom

uomimx)h'-..s Quy WO Lobour L. "Paro

G kot e taieiny, b o caninge b i characteristics

MPs domorrow. My, Mictae\ Toov oy )
found I n ¢c

Py dowm o vesolakiom om bual suli@dk

om0 W o do R backeh by M Wik

handwriting

Galb s, UP foe Monomad’) Cxchaomgle

A Letter crowding & poor legibility
A Inconsistent sizing of letters & atypical use of marg
A Atypical writing in relation to the vertical axis

A Letter reversals, inversionsré&rspositions

A Spelling errors & abandoned words

Ar9sal SIYBU IV #7202 €



Machine Edge

Interpretation (not exact transcription)

What' byt soud 70%';4% s@))m‘
07Ul %o towma{s he9

"What's that sound? Oh! Afishs el | er ?20

A B r unarotowards the gate.o

"The gateis o pD

"Thegateisopen! o

N S a c han after the Bruno.o

"Bruno,don'tgoout ! A

Children handwriting sample obtai nedArritapuniCinpns i t a Vi shwa Vi dyapeet ham,

ChatGPT 4

What's that sound?
Oh! A fish seller!

Bruno ran towards the gate.

The gate is open!
Sachin ran afte
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